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Background: An adverse event (AE) is deﬁned as an unintended injury or complication caused by
healthcare management rather than the disease process that may prolong admission and lead to disability
or death. This study retrospectively assessed all reported general surgery-related AEs in a district general
hospital in the south-east of England.
Methods: All general surgical AEs arising from adult inpatient admissions between 2002 and 2007, that
had been reported to the risk management team, following completion of the standard ‘Adverse Incident
Report Form’, were retrospectively reviewed.
Results: There were 24,185 general surgical admissions over the period of the study; 461 AEs were reported
(1.9% mean annual incident rate; 95% CI, 1.3%e2.5%). The majority (85%) were near miss or no injury events
(category I and II) while serious/serious near-miss incidents accounted for just 2% of events. Communi-
cative or administrative problems were implicated in 54% of cases while 12% arose from theatre/surgery-
related failure. Of 58 medico-legal claims (0.24% of admissions) that were made, 16 (27.5%) progressed to
the law courts for formal settlement.
Conclusion: The reported annual AE incident rate of approximately 2% is well below the national average:
this may be due to pre-selection of general surgery-related AEs or represent under-reporting of incidents.
The vast majority of AEs were related to administrative and communicative error. These areas must be
addressed if patient safety and outcome is to be signiﬁcantly improved.
Crown Copyright  2010 Published by Elsevier Ltd on behalf of Surgical Associates Ltd. All rights
reserved.1. Introduction
It is well recognised that healthcare, although undoubtedly
beneﬁcial, can have potentially harmful effects on patients.1 Surgery
is an integral constituent of the healthcare processwith an estimated
world-wide total of 234 million major procedures performed annu-
ally.2 Recently, there has been a very public, world-wide push for
improved patient safety led by the World Health Organisation
(WHO),3 which published guidelines to help improve the safety of
surgical patients and led to the adoption of the ‘Surgical Safety
Checklist’.4
Patient safety is a fundamental part of the drive to improve quality
in the National Health Service (NHS) in England. An importantnual conference of the Asso-
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010 Published by Elsevier Ltd on bindicator of patient safetywithin a hospital is the documented rate of
adverse events during the course of inpatient admission. An adverse
event (AE) is deﬁned as an unintended injury or complication caused
by healthcare management rather than the disease process, leading
to prolonged admission, disability at discharge or death.5,6 All
hospital admissions are subject to a degree of risk, whichmay reﬂect
patient age, reason for admission, type and complexity of procedures
undergone during the admission and length of hospital stay. Studies
conducted in various developed countries have reported adverse
patient events to occur in 3e30% of hospital admissions.5,7e9 AEs can
have medico-legal implications with consequent severe ﬁnancial
penalties e 130 patients with surgical adverse events at a single
American hospital resulted in ﬁnancial liabilities totalling 8.2 million
USdollars.10 It is therefore in the best interests of bothpatient and the
healthcare organisation to minimise AEs and to develop strategies to
reduce their prevalence.
In the UK, risk management standards were established in 1995
and most NHS hospitals established reporting systems as part of
their risk management program. The National Patient Safetyehalf of Surgical Associates Ltd. All rights reserved.
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Department of Health (DoH) to co-ordinate the reporting of patient
safety incidents and to learn from these incidents so that patient
safety within the NHS could be improved.11 One of its core func-
tions is the National Reporting and Learning Service (NRLS), set up
to develop a systematic reporting system for patient safety inci-
dents, as well as compiling conﬁdential annual enquiries into
patient outcome and death, maternal and child health, and suicide/
homicide in the mentally ill population.
Learning from adverse events and near misses is essential for
improving patient safety and standards, so that repetition can be
avoided. In the UK, AE reporting is currently undertaken in accor-
dance with the local trust policy. As of April 2010, there will be
a requirement for the reporting of serious incidents to the NPSA. To
date, anecdotal and published evidence conﬁrms that AE reporting
still remains patchy.12,13 There is limited reporting of incidents
arising from clinical treatment, with doctors reporting less than
10% of AEs14 whilst other healthcare staff are responsible for the
bulk of reported AEs.
The aim of this study was to identify all reported general surgery-
related AEs that occurred in a typical District General Hospital in
south-east England, to determine their characteristics, causality and
what steps might be taken to minimise their repetition.
2. Methods
This study retrospectively assessed all reported AEs relating to
acute and elective inpatient general surgical admissions in a typical
district general hospital in the south-east of England over a ﬁve-
year period. This hospital dealt with almost 5000 acute and elective
general surgical admissions annually, with seven full-time consul-
tant surgeons who offered general surgical care. The hospital had in
place an active policy of adverse event reporting, as part of its
overall strategy of risk management.
Over a ﬁve-year period from April 2002 to March 2007, all
general surgical AEs that occurred in a clinical environment and
had been formally documented by use of the hospital’s ‘Adverse
Incident Report Form’, were retrospectively reviewed. The study
included all adult emergency and elective admissions with
a documented minimum inpatient hospital stay of 24 h. Paediatric
AE’s were excluded due to small numbers.
Clinical incident forms contained mandatory data ﬁelds, with
space for free text, to allow for a fuller explanation of the nature of the
adverse incident. Once an adverse incident formwas completed and
signed by a line manager, it was passed on to the Risk Management
team for data entry and analysis. A trained member of the risk
management team reviewed the reported AE and graded it for
severity using the Datix Common Classiﬁcation System (CCS) for
incidents in healthcare.
The categorisation of incident severity is summarised in Table 1.
A clinical incident is deﬁned as “any event that has given or may
give rise to actual or possible personal injury, patient dissatisfac-
tion, or to property loss or damage” (NHS Risk Management Stan-
dard, Oct 2001). Near misses are deﬁned as “an occurrence whichTable 1
Categories of incident severity.
Category Severity
0 Ungraded/awaiting grading
1 Near miss
2 No injury
3a Signiﬁcant injury
3b Non-signiﬁcant injury
4 Death or very serious incident
4b Serious near missbut for luck or skilful management, would in all probability have
become an incident”. They are AEs that could have led to harm but
did not. Serious such events are termed ‘serious near misses’ and
incidents that might have been category 4 incidents. No injury
deﬁned as clinical incidents, which delayed patient discharge, but
no actual harm occurred.
The Medical Director was informed of all serious incidents
(Category 3a, 4, and 4b incidents). He would determine the level of
investigation to be undertaken, and whether the AE warranted the
involvement of the Chief Executive or relevant Clinical Director. In
exceptionally serious or high impact incidents, the Chief Executive
would involve the Trust Chairman or Trust Board.
All AE data supplied by the Risk Management Teamwas entered
onto an Excel spreadsheet and analysed without adjustment for
age, sex or prevailing co-morbidity. Total general surgical admis-
sions occurring each ﬁscal year over the ﬁve-year period was also
determined for the purposes of analysis. All AEs were individually
classiﬁed by discussion between the lead authors into ﬁve main
root causes: surgery/theatre-related, medical (including medica-
tion problems & non-surgery related medical mishaps), nursing &
allied healthcare related errors, communication and administrative
error (the latter category included delays and bed shortages).
3. Results
A total of 24,185 general surgical admissions took place during
which 461 reported AEs [1.9%mean rate; 95% CI,1.3%e2.5%]. Table 2
reveals the annual rates over the ﬁve-year period of the study.
AE categorisation by incident severity is shown in Table 3. Of the
461 incidents, the vast majority (84.8%) were ‘no injury’ or ‘near
miss’ events. 10% of incidents resulted in non-signiﬁcant injury.
Reported events included care management failures such as failure
to monitor a patient appropriately, incorrect risk assessment, faulty
management, failure to seek help and administering of the wrong
treatment. Ten events were category 4 or 4b events (2.2% of all
events). These included patients being mistakenly booked in for
removal of the incorrect limb or breast, delay in senior staff
attending to deteriorating patients, and inadequate early manage-
ment of a deteriorating patient despite early warning signs.
Examination of all AEs revealed their breakdown by root cause
analysis, as shown in Fig. 1.
 Communicative or administrative error - a failure in appro-
priate communication or efﬁcient and accurate administration
resulting in an adverse event. Eg. A patient being missed on the
ward round - 239 AEs (52%)
 Nursing-related issues - a failure to maintain appropriate
nursing standards resulting in an adverse event. Eg. An incor-
rect blood product being given to a patient by nursing staff on
the ward - 102 AEs (22%)
 Surgery/theatre-related failures - An adverse event occurring
within or due to the theatre environment but not being due to
an administrative or communicatve failure. Eg. Unforseen
complications during an operation or procedure - 52 AEs (11%)Table 2
Surgical admissions, adverse events & AE rate.
Year Total admissions No of AE’s AE Rate %
2002/3 5493 103 1.9
2003/4 4497 51 1.2
2004/5 3938 108 2.7
2005/6 5045 126 2.5
2006/7 5212 73 1.4
Total: 24185 461 Mean AE rate: 1.9%
Table 3
Number of incidents by severity.
Category Severity Total As %
0 Ungraded/awaiting review 4 0.9
1 Near miss 184 39.9
2 No injury 207 44.9
3a Signiﬁcant injury 10 2.2
3b Non-signiﬁcant injury 46 10.0
4 Death or very serious incident 4 0.9
4b Serious near miss 6 1.3
Total 461 100
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cancellations for any reason other than thosementioned above.
Eg. Delay in performing an operation due to theatre pressures
with other cases - 48% AEs (10% AEs).
The risk management team reported that these AEs gave rise to
a total of 58 medico-legal claims. Examples included claims lodged
as a consequence of sustaining a diathermy skin burn during an
elective hernia repair procedure, wrong diagnosis of disease,
undiagnosed cancer, loss to follow-up, and ‘lack of post-operative
care’. The majority were dismissed or settled out of court but 16
claims were still in progress via the law courts at the time of initial
submission of this paper.
4. Discussion
In the UK, annual overall AE rates of 8.7%e11.7% have been
reported for inpatient hospital admissions.7,15 Our study revealed
amuch lower 2% rate of reportedAEs associatedwith general surgical
admissions. This lower rate could simply reﬂect results of this study
being limited to general surgery, excluding other surgical specialties
and medical admissions. Alternatively, it may represent an overall
culture of under-reporting of AEs.
Internationally, differing AE rates have been reported in other
studies ranging from 3.7%5e30%.9,16 Australian studies have repor-
ted AE rates of 16% amongst hospital patients, suggesting an
‘epidemic of error’ within their healthcare system.17 Part of the
explanation undoubtedly lies in the variation in methods used to
monitor AEs, leading to reporting differences between healthcare
environments and reporting cultures and attitudes of healthcare
staff. A methodological review, by Bruce et al. examined wound
infection and anastomotic leak rates, revealingwide variation in the
basic deﬁnitions employed between studies18 - there were 41
deﬁnitions and 13 grading scales of surgical wound infection from
82 studies. Unless uniformdeﬁnitions are followed, variations in theFig. 1. Root cause ofreported AE rate are inevitable. In our study, coding of the reported
AE was performed within the Risk Management Team, by a non-
clinician, once the report had been received. It would clearly help to
reduce observer bias by ensuring that two independent coders
performed the coding process; however, within the limitations of
this retrospective study, this was simply not reproducible.
A healthy incident reporting system is an essential requirement
to enable recognition and prevention of subsequent AEs. Formal
reporting allows for open investigation of incidents and subsequent
adaptation of new policies with “preventative checks” to constantly
improve the quality of care. Although identiﬁcation of a causal
factor is important, it is not the ﬁnal goal. The most important
beneﬁt of “root cause analysis” of adverse events is to identify gaps
and reveal inadequacies within a healthcare system.19
The NPSA11 reported that only about 25% of incidents were
directly related to medical care and that approximately 10e15%
originated due to doctors’management. Similarﬁgures are reﬂected
in our limited study: 21% were surgical or medical-related errors.
There does appear to be a culture of under-reporting amongst
doctors, probably due to a perceived lack of time or a failure to
appreciate the importance of completing clinical AE forms. There
may be other contributory factors such as shame, fear of blame,20
medico-legal implications, professional censorship, lack of time
and apathy. There is no data to suggest that under-reporting is
simply limited to the surgical specialties. Voluntary reporting itself
may be an insufﬁcient mechanism. It is apparent that there is still
gross under-reporting of AEs, as evidenced by a recent retrospective
review of case records in an NHS hospital.21
In a study of forty-ﬁve surgeons in threeMassachusetts teaching
hospitals, the most common risk factors relating to AEs included
surgeon inexperience, communication breakdown and fatigue or
excessive workload.22 A separate study revealed that the risk of an
AE was dependent on procedure and increased with age and length
of stay.23 In our study, 52 surgery/theatre-related AEs were repor-
ted - over half of these involved theatre issues such as poor patient
handover or theatre equipment malfunction. Very few reported
clinical incidents were a direct consequence of surgery itself or of
mis-management by the surgical team.
Surgical complications undoubtedly do arise, yet often they are
not being reported back through the current AE reporting system.
A likely explanation for this is that these complications are being
routinely discussed at the monthly surgical morbidity and
mortality (M&M)meetings, bypassing the AE reporting system. The
goal of these M&M meetings is to learn from surgical errors,
education of surgical staff and subsequently improve the quality of
care.24 By their nature, these meetings can be subject to hindsight
and reporting bias. Adverse outcomes need to be shared freely soadverse event.
S.V. Gurjar et al. / International Journal of Surgery 9 (2011) 55e5858that patterns can be identiﬁed and remedial steps taken. It would
be inherently more satisfactory to integrate M&M information
within the adverse incident reporting system and thereby further
improve data quality in respect of AE’s.
Several studies have suggested that the proportion of prevent-
able AEs may be over 30%.1,25 Most arise due to communication
failures, poor records, clinician inexperience and poor discharge
planning.25 Improved reporting will ensure several improvements
in the patient safety pathway by virtue of problem recognition;
open cross-professional exchange, development of improved prac-
tice protocols and sturdy peer-review mechanisms. It has been
argued that self-discussion by healthcare providerswould be a good
source for pro-actively encouraging error prevention.16 A combi-
nation of evidence-based practice supported by information tech-
nologywould go a longway to reducing the AE rate.26 The imminent
introduction of the NHS electronic patient medical records system
will have the potential to record any incidents that have occurred
with the added advantage of software-driven data analysis and
triggers to identify when a potential AE has occurred.
The most important recent advance in the ﬁeld of improving
surgical patient safety has been the ‘Surgical Safety Checklist’, which
consists of 19 basic items directly pertaining to pre- and post-oper-
ative patient care. Awidely quoted study in the New England Journal
of Medicine conﬁrmed its efﬁcacy in a world-wide prospective trial
in eight different centres, which showed a statistically signiﬁcant
decline in surgical mortality and a reduction in associated surgical
complications from a rate of 11%e7% after introduction of the
checklist.4
Whilst our study serves to add to the existing research and
understanding of the incidence of general surgical AEs and their
burden on the healthcare system - it is subject to limitations. Only
general surgery-related AEs in an average sized DGH have been
assessed. Clearly this data cannot be extrapolated to tertiary and
university hospitals with differing case mix and skills. Performing
a similar study across a range of hospitals in a particular specialty
would help reduce bias.5. Conclusions
In this study, the adverse incident rate of 2% is below the national
average, perhaps suggestive of a culture of under-reporting. This
study adds weight to the argument that current reporting of AEs is
inadequate. An improved reporting system is required so that we can
accurately identify what errors are occurring so that change can be
instigated. M&M data must be made an integral part of the AE
reporting system. Our limited data suggests that primary efforts
need to be focused on improving communication between health-
care professionals to help to curtail administrative error. Addressing
surgical delays will also help to reduce the burden of AEs.
Learning from mistakes and receiving feedback is crucial to
improving standards of care and attaining the ultimate goal of
a safe hospital environment with an error-free patient pathway.Conﬂicts of interest
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